Background. Differentials and inequalities in heath status are closely related to the implementation and the sustainability of public health policies. The paper investigates differences in health expectancy as an indicator of population health among regions and between genders.
Introduction
Regional variations in life expectancy in Greece have already been described in the beginning of the post-war period. However, the pattern of the differences has changed over time. Life expectancy continues to grow along with a gradual decrease of regional inequalities. 1 In particular, the comparison between maximum and minimum values of life expectancy at birth indicates that, over the last twenty years, the difference for males has dropped from 2.8% to 1.3% at NUTS_1 and from 4.6% to 4.2% at NUTS_2 levels. A similar pattern is observed for females i.e. a decrease from 2.0% to 1.5% and from 5.3% to 4.9% respectively. At the same time, sex differentials in life expectancy have been reduced from 6.5% to 6.3% at national level and from 9.1% to 7.8% and from 11.6% to 11.3% at NUTS_1 and NUTS-2 levels respectively.
Recently, there has been a political interest in regional variations in health. In order to achieve greater efficiency health reforms have been introduced aiming at the regionalization and decentralization of services. However, the debate is oriented mainly towards discrepancies in health care expenditures rather than in the health status of the population. The question remains as to whether regional and gender variations in health status diverge in a similar way as does life expectancy.
To answer this question we use the concept of health expectancy. Health expectancies are important indicators for monitoring the health of a population as well as for addressing the debate about compression or expansion of morbidity in a context of increasing life expectancy. 2 By reflecting people's health status, these indicators contribute to the discussion on the quality of life as well as on the future costs of health care and social welfare systems. Very often health expectancies, by revealing large socio-economic and gender inequalities, highlight policy issues. For instance, the large inequalities for both males and females in the chances of remaining healthy after retirement challenge the policy expectation of an overall increase in social participation at older ages. 3 The importance of health expectancy indicators has led to a growing number of studies for various countries, 4 as well as of papers focusing on methodological issues. 2, [5] [6] [7] [8] [9] [10] [11] It is also important to note the increasing number of international research networks in the field of health expectancies, namely REVES (Réseau Espérance de Vie En Santé, http://reves.site.ined.fr/en/home/) and EHLEIS [(European Health and Life Expectancy Information System, http://www.eurohex.eu/, the follow-up of EHEMU (European Health Expectancy Monitoring Unit, http://www.eurohex.eu/)] as well as the availability of health expectancy indicators in official databases. 12 However, studies focusing on Greece are rather scarce, 13 since for the most part, Greece is presented in a cross-national context, [14] [15] [16] and very often in reports of international research networks. 17 The present study aims to help close this gap, by investigating the degree of regional and gender differentials in health expectancy, an aspect which has not been addressed in empirical analyses by previous studies. The paper also examines to what extent those inequalities are of the same magnitude as differences in life expectancy.
Design and Methods
Our analysis deals with health expectancy in Greece. Health expectancy is a composite health indicator, combining information on life expectancy with prevalence of ill health. [5] [6] 18, 19 It focuses on the quality of life spent in a healthy state, rather than the quantity of life as measured by life expectancy. Health expectancy can be measured by
Significance for public health
Health expectancy differentials challenge the debate about health policies aiming at reducing heath inequalities among individuals. The paper suggests that health status discrepancies measured by healthy life years' indicator are pronounced among regions and between genders. Our findings have implications for several issues related to public health policies and, in particular, those referring to prevention, the universal access to health services as well as the quality of the provision of health care services. Monitoring both the health status of the population and the undesired differentials in health expectancy should help to avoid an expansion of morbidity and to reduce the unequal distribution of population's health status.
Article using a variety of different health dimensions. But mainly three methods are used to calculate that measure. 20 The first is based on the general self-perceived or self-rated health (very good, good, fair, bad, very bad), the second on chronic health problems (yes, no) and the third on the global activity limitation indicator (strongly limited, limited, not limited). In this paper, the analysis is based on the global activity limitation i.e. the person's self-assessment of whether they are hampered in their daily activity by any on-going physical or mental health problem, illness or disability. 20 Moreover, the terminology used for health expectancy indicator is Healthy Life Years (HLY). This indicator measures the number of remaining years that a person of specific age is expected to live without any severe or moderate health problem.
In order to compute a health expectancy indicator the following information is required: the age-specific prevalence (proportions) of the population in healthy and unhealthy state and age-specific mortality information taken from a period life table. As a specific health expectancy indicator, the healthy life years indicator is based on a selfperceived question which aims to measure the extent of any limitations because of a health problem that may have affected respondents as regards activities they usually do.
Data on perceived activity limitation were provided by the National Health Survey, conducted in Greece in 2009 by the Hellenic Statistical Authority. 21 Based on the methodology used for Eurostat's European Health Interview Survey, it provides information on perceived health of a sample of 6172 individuals (2412 men and 3760 women), aged 15 years and over, and selected by multistage sampling. According to the data, the average age of the overall survey population is 53.0 years and that of female and male populations are 54.3 and 51.0 years respectively. People between ages 15 and 39 account for the 28.6% of the total survey population, those aged 40-64 for the 38.6% and the remaining 32.8% are those aged 65 years or over. The corresponding figures for women are 26.0%, 39.2% and 34.8% whereas for men they are 32.6%, 37.6% and 29.8%.
The data used for this study relates to responses to the question: For at least the past 6 months, to what extent have you been limited because of a health problem in activities people usually do? Would you say you have been severely limited/limited but not severely/not limited at all?. At national level, this question has a very high response rate relating in a very small number of missing values (3 males and 4 females). As far as regional level is concerned, the response rate is also very high, the lowest level (99.1%) is observed for male population living in the Peloponnese (GR25). Individuals responding severely limited or limited but not severely are regarded as being in ill health. In other words, unhealthy condition is defined by the limitation in activities people usually do because of health problems at least for the last 6 months. Those responding not limited at all are defined as being in good health (healthy condition). On the basis of these responses, prevalence is calculated as the proportion of a population that has a characteristic or condition at a specific point in time. To adjust for the design characteristics of the survey, weighted prevalence rates are applied. By using the Sullivan method, prevalence rates are combined with mortality data in order to estimate the healthy life years indicator. 7, 22 This method allows determining the number of years and the proportion of life lived in three different health status (with severe activity limitation, with restricted activity limitation and without any activity limitation). It is based on the current health state of the population using present age specific rates for both mortality and disability-activity limitation. On the basis of the number of deaths and the average population by age and sex in 2009, provided by the Hellenic Statistical Authority, the age and gender specific period life tables are computed for the various regions in Greece for the year 2009. In order to avoid under/over estimation of mortality levels, caused by the small number of deaths by age in certain regions, abridged life tables are computed for the typical set of age groups (0 to less than 1 years, 1 to 4 years, 5 to 9 years etc.). The final age group is 85 years or higher. This is appropriate for the Sullivan method since the estimation of the healthy life years indicator is not very sensitive to the size of the age groups. 22 Since the survey population is defined as aged 15 years and over, additional assumptions are required for calculating prevalence rates for those below 15 years. In line with Eurostat methodology, the prevalence rates for the age groups 1-4, 5-9 and 10-14 years are assumed to be the half of that estimated for the age group 15-19 years. In addition, we also assume that the prevalence of ill health at birth is equal to 0.
The total number of years lived from a specific five-year age group onwards to the final age as well as life expectancy within each five-year age group was calculated by standard life table methods. The prevalence rates were used to calculate the total number of years lived in a specific health state for the age intervals of the population in the life tables. Healthy life year values were obtained by dividing total healthy years at each age group by the size of the life table cohort at that age group. Abridged life tables and abridged health expectancy tables are computed at national (GR-Greece) and regional level, for both sexes and separately for males and females. The standard regional classification NUTS_1 includes the following regions: Northern Greece (GR1); Central Greece (GR2); Attica (GR3); Aegean Islands and Crete (GR4). The more detailed classification NUTS_2 includes: Eastern Macedonia and Thrace (GR11); Central Macedonia (GR12); Western Macedonia (GR13); Thessaly (GR14); Epirus (GR21); Ionian Islands (GR22); Western Greece (GR23); Central (Sterea) Greece (GR24); Peloponnese (GR25); Northern Aegean (GR41); Southern Aegean (GR42); Crete (GR43).
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Results
At national level, the proportion of people without any activity limitation was 77.2% (Table 1) . It clearly differs by sex, since it was 82.0% for men and 72.6% for women. Prevalence rates without any activity limitation also differ by region (Table 2) . At NUTS_1 level, it ranges from 74.6% (Northern Greece) to 80.5% (Attica) and at NUTS_2 level from 68.4% (Western Greece) to 85.0% (Ionian Islands). The corresponding figures (NUTS_1 or NUTS_2 level) for men are 67.4% (Epirus) and 88.0% (Thessaly) and for women 64.0% (Northern Greece) and 81.3% (Peloponnese).
Life expectancy at birth, expected number of years lived with severe, limited and not limited at all activity limitation as well as proportion of the life-time spent in those three health status for both sexes are presented in Table 3 . In 2009, children born in Greece were expected to live in total 80.2 years: 7.0 years with strong disability, 10.0 years with disability and 63.2 years without disability. In fact, they are expected to live around the four fifths (78.8%) of their lifetime without any activity limitation and the remaining 21.2% with severely limited or limited activity limitation. Two particular findings must be pointed out, when the regional dimension is taken into account. First, the differences in terms of life expectancy and of healthy life years do not move in the same direction. For instance, at NUTS_2 regions, the lowest level of life expectancy is found in Eastern Macedonia and Thrace (78.7) and the highest in Epirus (82.2). However, those regions are in a rather intermediate position in terms of healthy life years (63.4 and 65.3 years respectively) whereas Western Greece (57.5) and Ionian Islands (69.2) represent the two extremes. Second, life expectancy differentials are less pronounced than those in healthy life years. In fact, the maximum difference among regions in the expected number of life-years is 3.5 (4.5%) whereas in years without disability is 11.7 (20.4%). Tables 4 and 5 show life and health expectancy for men and women, respectively. On the whole, the two particular findings, mentioned in the previous paragraph, also hold true for men and women. A boy born in Greece in 2009 would have a life expectancy of 77.8 years, and could expect to live on average 64.0 years (82.3%) without any activity limitation, 7.8 years (10.1%) with mild activity limitation and 5.9 years (7.6%) with severe activity limitation. Regional diversities are rather pronounced. The maximum difference in life expectancy among regions (NUTS_2 level) is about 3.1 years (Eastern Macedonia and Thrace vs. Epirus) while that in healthy life years is fourfold (12.5 years, Western Greece vs. Southern Aegean). A female baby born in Greece in 2009 could expect to live 82.6 years, where 62.4 years (75.5%) will be lived without disability, 12.2 years (14.7%) with some disability and 8.1 years (9.8%) with severe disability. Differences among regions in healthy life years are higher (11.9 years) than those in life expectancy (4.0 years). When gender dimension is combined with age, we observe that women of all ages live a greater number of years with limited or severely limited activity limitation, despite living longer. In fact, the gender gap in life expectancy decreases with age, while the differences in healthy life years remain rather constant (at around 3.0 years) between 20 and 59 years of age at the benefit of men and start decreasing at age 60 and over (Figure 1 ). This holds also at regional level with the only exception of three regions at NUTS_2 level (Eastern Macedonia and Thrace, Peloponnese and Epirus) and of one region at NUTS_1 level (Central Greece).
Discussion and Conclusions

Factors affecting gender and regional differentials in health expectancy
Our findings show that men are more likely to report good health than women, and the differences by gender are more pronounced at regional rather than national level. In particular, our results indicate that, at regional level, there does not seem to exist a close relationship between the level of life expectancy and healthy life years at birth. For both sexes, health status does not appear to be reflected in the length of life expectancy. In other words, life expectancy does not necessarily reflect the health status of the population lived in the various regions of Greece. It is obvious that we need to identify better the underlying features associated with differences in health status between men and women at national as well as at regional level. Firstly, we have to consider that, if there is a (negative) relationship between age and good health, the fact that women live longer than men might be reflected in the longer period they live with functional limitations compared to men. At population level, this is appreciated through the differential ageing of female and male population. In order to estimate the impact of this demographic dimension on the differences in (weighted) prevalence rates without any activity limitation between men and women, we have calculated the corresponding standardized (weighted) prevalence rates for women. Those standardized rates are obtained by applying the prevalence rates of women to the age structure of the male population aged 15 years and over. The results indicate that, if the male and the female age distributions were identical, prevalence rates for women without disability could be 74.6% instead of 72.7%. Taking into account that, at national level, the prevalence rates without disability for men is 82%, we can conclude that around 21% of the difference between men and women as regards their health status, namely without any activity limitation, could be attributed to a pure demographic effect (i.e. to the fact that women live longer than men and therefore aging is more pronounced for the female rather than for male population). This demographic effect also holds for regional inequalities in health status, because of the unequal distribution of ageing across regions. However, according to our estimates only 10.5% of the difference across regions in prevalence rates without any activity limitation can be attributed to the demographic effect. The more limited impact of ageing in regional than in gender diversities is related to the fact that despite the more pronounced ageing across regions than between men and women, regional inequalities are higher than gender inequalities in terms of prevalence rates. A second aspect that might be related to the magnitude of difference between men and women as well as across regions in terms of health status is migration. The argument is that gender diversities in health status in Greece both at national and regional levels are relatively high since these diversities are likely to be more pronounced within the (increasing) migrant rather than native-born population. However, this argument does not seem to hold true since, according to our estimations, the proportion of immigrants with disability is small and therefore a minor role of this variable in explaining the differences observed is expected.
Article
The diversity in the way that the different subgroups tend to perceive their health status is the third aspect of differences in healthy expectancy across regions and between men and women. For gender issues in particular, it seems that women recall their symptoms more accurately, are more negative in their health assessments and report more health problems than men. [23] [24] [25] It is also argued that women tend to admit to having health problems, and to report them as more severe more often than men. 26 However, we do not underestimate other more objective factors. In fact, women remain in a disabled state for a longer period of time, 27 mainly because they have higher rates of disabling non-fatal chronic conditions, like arthritis and osteoporosis and higher co morbidity as well. 28 Differences, as compared to men, in muscle strength, body fat distribution and consequently obesity must also to be considered. It also seems that women's higher disability is related to their more inactive life style and lack of physical activity.
In particular for Greece, women are more likely than men to have disabling, non-lethal conditions including functioning problems, IADL (Instrumental Activities of Daily Living) difficulties, arthritis and depressive symptoms whereas self-reported hypertension and obesity are generally more common among women than men. 29 In general, gender diversities in health status are mainly affected by the similarity in behaviours of men and women and women's poorer health status appear to be explained by differences in both diseases, and functioning and disability. [29] [30] [31] Fourth, we also must keep in mind that gender differences in socioeconomic characteristics such as educational level, participation in the labour market, income and occupation might be reflected in the diversity in terms of health status. 31 In Greece, men and women differ significantly in their working behaviour in terms of participation rates, activity sectors and occupations and at the same time the older generations of women have lower level of education compared to men.
Regional differentials in health expectancy are likely to be related to some additional factors. First, we cannot exclude possible selection bias introduced by the small sample size for a certain number of regions at NUTS_2 level. In fact, despite the high response rate of the participants in the survey, small sample size at NUTS_2 level may be a source of health status discrepancies among Greek regions.
Second, the inter-regional differences observed are likely to reflect the division between rural and urban regions or even the role of the degree of urbanization, referring to the place of residence, in health inequalities. Our data indicate that activity limitation is significantly lower for people living in densely-populated area (25.4%) than for those living in thinly-populated area (35.2%). Similar points are also raised by previous studies. In particular, Madianos et al. 32 point to the importance of the division between urban and rural areas for the diversities in mental health status. Other studies indicate how living in rural areas could be negatively related to population health status, because of the corresponding lifestyle factors 31 or of the individual characteristics such as been employed as farmers and been less educated and less wealthy. 30 Moreover, people leaving in rural areas, and in particular women, are less likely to adopt preventive behaviours and hence to improve their health status. 33 It is also worth noting that, the access to health services is unequally distributed by regions and that Greece presents very wide urban-rural disparities in terms of the use of medical care as compared to other OECD countries. 34 Third, the inter-regional health inequalities in Greece are likely to be related to regional socio-economic diversities. 35 Several studies confirm the effect of regional socio-economic inequality on population health. This inequality is approximated by various aspects-indicators, namely the per capita GDP, 36 the level of industrial employment and per capita income, 37 the income inequality, 38 the regional socio-economic status 39 and the regional differences in terms of population growth, local infrastructure, economic-well being and economic productivity. 32 More recently, health inequalities at regional level were attributed to the regional inequalities in resource allocation and in the access to healthcare provision. 31 Undoubtedly, more research is needed towards the investigation of the role of the socio-economic diversities and the discrepancies in the access and use of health services in relation to the differences in population health status among regions and between genders.
Some strengths, weaknesses and limitations of our study
In this paper, healthy life years indicator was computed on the basis of activity limitation. The application of this particular health measure has both strengths and weaknesses. 40 In terms of strengths, the healthy life years indicator combines objective data (activity limitation, morbidity) and subjective data (self-perceived health). It is a useful benchmarking instrument as regards the health status between and within socio-economic groups and countries. In addition, since it can be measured for the major stages of a person's life, it might serve as relevant input for policies regarding labour participation, pensions and health conditions. As far as weaknesses are concerned, this indicator is partially based on self-rated health and therefore, its interpretation is not very clear. The risk of biased interpretation is related to the fact that self-perception of health is likely to be determined more by national and cultural values, norms, mental health and economic situation than by the health situation itself. 24 Moreover, it is not always obvious to distinguish differences between the healthy life years indicator and other health indicators based for instance on self-rated health or on disability.
Our approach has some limitations, even if some of them are not proper to our analysis. First, the methodologies for estimating health expectancies are not entirely satisfactory. 2 In particular, the Sullivan method which is used in our analysis is based upon the assumption that the observed cross-sectional age-specific proportions of healthy individuals are equal to the proportions of individuals at a given age who are healthy in a synthetic cohort. In fact the method produces an indicator which is affected by the history of mortality and disability, but this history is only partially reflected in the estimated prevalence rates. In order to resolve this bias, a multistate life table method may be used to estimate health expectancies by using transitional rates between health state. 8 However, this method requires data deriving from longitudinal survey, which are expensive and complex to carry out and thus not widely available. That is why research on health expectancies has more often relied on the Sullivan method which requires data from a cross-sectional census or survey, together with knowledge of overall mortality. There is no consensus in the literature about the extent of the bias in the Sullivan method and broadly, it seems that this method is the most-commonly used, more because of its reliance on widely available data than because of its reliability. 2 However, the bias that is introduced to the health expectancy estimates by the Sullivan method, is expected to be rather limited in our study, since we have focused our analysis on gender and regional diversities in a single year (2009) instead of over time variations in health status.
It is important to note that, Guillot and Yu proposed a new method for estimating health expectancies. 2 Their intercensal method uses agespecific proportions healthy at two successive, independent cross-sectional health surveys, and, together with information on general mortality, solves for the set of transition probabilities that produces the observed sequence of proportions healthy. Probably this is a way to follow in future research for Greece by using data from both the SILC (Survey on Income and Living Conditions) and the National Health Survey. Although application of that method, by using two successive surveys, will result in more appropriate measures of health expectancy, this can only partially resolve the second limitation of our study, and of other similar studies, which is related to the fact that we estimate objective results for health expectancy based on subjective views regarding people's health status.
Third, the institutionalized population was not taken into account in our calculations, since this information was not included in the definition of the survey population. However, this does not seem to have a significant impact on our results. In fact, simulations carried out by Eurostat based on ECHP data have shown that the effect of not including the institutionalized population in the computation of the healthy life years indicator at birth is very limited and not significant. 19 This was also the case for the analysis based on the data provided by the 2004 Belgian Health Interview Survey. 22 In particular for Greece, we need to consider that the institutionalized population is very small (according to the 2001 census data less than 3.5% of the total population) and that those people are very likely to spend only a marginal portion of their life-span in institutions, given the preference in Greece to live with other family members. Consequently, there are strong reasons to believe that, even if the health status of people living in institutions might be different from that of people living in private households, the omission of those people might have a trivial impact on the average health status of the overall population.
